Abstract: Given poorer health and higher rates of chronic disease seen in Indigenous populations around the world and the evidence linking exercise with health and wellbeing, recommendations for encouraging and increasing Indigenous people's participation in physical activity are needed. This paper systematically reviews published qualitative research papers exploring issues related to the perspectives of Indigenous Australians around physical activity. Key terms relevant to attitudes, beliefs, and perceptions of Indigenous Australians on physical activity and sport were explored in 11 electronic bibliographic databases including EMBASE, Medline and Web of Science. Of the 783 studies screened, eight qualitative studies met the selection criteria; only one was exclusively undertaken in a rural setting. Four major themes emerged: family and community, culture and environment, sport, and gender differences. Men highlighted sport and going on walkabout as preferred types of physical activity while women preferred family-focused activities and activities and support for women's sport. Several studies found exercise was supported when in the context of family and community but was considered shameful when done only for oneself. Sport was regarded as playing an influential role in bringing communities together. Group, community, or family activities were desired forms of physical activity with the environment they are conducted in of high importance. These findings should inform future research and intervention programs aimed at addressing the physical activity levels of Indigenous Australians and may be relevant to other Indigenous populations.
Introduction
Physical activity is widely recognized as an important contributor to health and wellbeing [1] [2] [3] Evidence confirms regular exercise as an effective primary and secondary preventive measure to protect against or ameliorate chronic diseases such as obesity, cardiovascular disease, and diabetes [4] . Physical inactivity is one the six risk factors causing the most disease burden in Aboriginal and Torres Strait Islander Australians (hereafter respectfully referred to as Indigenous Australians). It accounts for 6% of the total burden of disease [5] , decreasing Indigenous Australians' life expectancy by 8 .4% compared to 6.6% for non-Indigenous populations [6] While the causal pathway to development of chronic diseases is complex, the importance and potential impact of increasing physical activity in Indigenous populations as part of efforts to improve Indigenous health and wellbeing warrants that this issue of physical activity be given attention [7] .
Structural macrosocial factors such as colonization, discrimination, and dispossession have been identified as factors that have potentially impacted physical activity in Australia [8] . Several interventions have focused on improving physical activity at an environmental level such as the Int. J. Environ. Res. Public Health 2018, 15, 1492 2 of 13 provision of community swimming pools; however, many public health initiatives are short lived and do not have the sustainability to create long lasting impacts on communities.
Many physical activity interventions and attempts to decrease the health disparities in Indigenous Australians have taken an epidemiological and quantitative approach, describing such things as time and type of physical activity each week, physical activity, and impact on measures such as weight loss, waist circumference and diabetes. There is little qualitative research complementing this data and few studies have been completed to gain knowledge of the perspectives of Indigenous Australians [9] . Yet a more in-depth understanding of Indigenous individual's attitudes and beliefs can reveal major factors which affect physical activity. Given it is unrealistic to assume that one health intervention will have similar impacts on the whole population, research in different settings regarding the personal attitudes and beliefs that Indigenous Australians have concerning physical activity is required to inform culturally appropriate and sustainable programs/interventions to decrease the disparity in health in Australia between Indigenous and non-Indigenous Australians [10] . Identifying gaps in knowledge and understanding of what physical activity means to Indigenous Australians will also shed light on the need for such research on these dynamic topics [9] .
This systematic review aims to investigate the attitudes and beliefs that Indigenous Australians have about physical activity and what physical activity means to them, recognizing that the opinions and perspectives of a target group are crucial when designing and implementing a successful program.
Methods
A systematic process was undertaken to examine literature surrounding this topic and the results were thematically analyzed to highlight major themes and outcomes. A comprehensive search of electronic databases was undertaken for the years 2000 to April 2017. The database search was supplemented by a manual search of references lists of included studies and any review articles or study protocols. The following databases were searched: Academic Search Premier, Cumulative index to Nursing and Allied Health Literature (CINAHL) Plus, Cochrane Library, Excerpta Medica database (EMBASE), JBI CONnECT, MEDLINE, PubMed, Scopus, Web of Science, AUSTIHealth, Australian Indigenous HealthInfoNet, and Google Scholar. A combination of search terms (Aboriginal or Indigenous Australians, physical activity, exercise, sport, and attitudes or beliefs or perceptions) were used to extract information-rich data.
Studies were included if they were qualitative in design, published in peer-reviewed journals, based in Australia, included Indigenous Australians, and were written in English. Studies were excluded if they were systematic reviews, protocols, conference abstracts or with non-Indigenous populations.
Titles and abstracts of identified studies were screened for eligibility by three researchers and the duplicates were removed. Eligible studies were examined using a systematic review template which was adapted from the Joanna Briggs Institute Reviewer's Manual [10] . The articles were read and re-read to gain the greatest understanding possible and obtain an accurate review of the data. Study demographics were recorded, including the processes for participant selection, and the population involved. Information on the study year, study aim, and key words were also identified. A template based upon the Joanna Briggs Institute data extraction tool for systematic reviews was used for data extraction, following the methods used in the Reviewer's Manual [10] . The qualitative methods used were critically reviewed to assess the effectiveness and appropriateness of the data collection of each of the selected studies. The effectiveness of the studies was evaluated using the Critical Appraisal Skills Programs (CASP) tool while the appropriateness of the included studies referred to what the qualitative data derived from the study reveals about Indigenous Australians perceptions of physical activity.
Three reviewers also appraised the included studies for quality and risk of bias utilizing the CASP [11] . This involved a series of ten questions that assessed the appropriateness of the study research design, sampling methods, data collection methods, ethical issues, data analysis, findings, and the value of the research. When using the CASP tool, the researchers' relationship with their participants is considered and any potential biases identified.
Results
The flow diagram outlining the process of screening and selection of articles is shown in Figure 1 [12] . Of the 635 articles identified, most were identified in library database searches (596) with a further 39 were found through the Australian Indigenous HealthInfoNet or citation snowballing in which promising references in footnotes and bibliographies of articles were identified and examined for relevance [11] There were 263 duplicates recorded and removed. From the 372 potential articles, 222 were initially excluded based upon screening of abstracts as not relevant to the research question, often because they were quantitative and assessed numeric data from physical activity programs. After the final 150 articles full text articles were screened, 142 were excluded for not having a focus on qualitative information or on Indigenous Australians to be relevant to our study aim. Eight articles met the eligibility criteria and were subjected to analysis of themes and assessment of quality, following the methods stated above. All eight of the studies performed well in terms of qualitative rigor on the CASP assessment; one only met eight of the ten CASP requirements [13] . research design, sampling methods, data collection methods, ethical issues, data analysis, findings, and the value of the research. When using the CASP tool, the researchers' relationship with their participants is considered and any potential biases identified.
The flow diagram outlining the process of screening and selection of articles is shown in Figure  1 [12] . Of the 635 articles identified, most were identified in library database searches (596) with a further 39 were found through the Australian Indigenous HealthInfoNet or citation snowballing in which promising references in footnotes and bibliographies of articles were identified and examined for relevance [11] There were 263 duplicates recorded and removed. From the 372 potential articles, 222 were initially excluded based upon screening of abstracts as not relevant to the research question, often because they were quantitative and assessed numeric data from physical activity programs. After the final 150 articles full text articles were screened, 142 were excluded for not having a focus on qualitative information or on Indigenous Australians to be relevant to our study aim. Eight articles met the eligibility criteria and were subjected to analysis of themes and assessment of quality, following the methods stated above. All eight of the studies performed well in terms of qualitative rigor on the CASP assessment; one only met eight of the ten CASP requirements [13] . Two articles provided valuable content regarding Indigenous Australians' perspectives on physical activity, but did not specifically meet the selection criteria and thus were not included in the final synthesis [14, 15] . All eight studies were conducted in Australia, in various types of environments between the years of 2000 and 2017 and targeted at only Indigenous Australians. Two articles provided valuable content regarding Indigenous Australians' perspectives on physical activity, but did not specifically meet the selection criteria and thus were not included in the final synthesis [14, 15] . All eight studies were conducted in Australia, in various types of environments between the years of 2000 and 2017 and targeted at only Indigenous Australians.
Each study utilized a similar qualitative process using a combination of semi-structured interviews, focus groups, demographic questionnaires, and surveys. One study utilized drawings and images to provide stimuli for face-to-face interviews [8] where as other studies used a semi-structured interviewer guide to direct interviews. Seven of the studies took into consideration cultural biases within their frameworks with all but one of the studies using Indigenous researchers or assistants to meet cultural needs of the participants [13] . Three studies were conducted in both urban and rural environments [16] [17] [18] , four in urban [13, [19] [20] [21] , and one in a rural environment [8] (Table 1) . The major themes recorded are representative of answers to questions such as, "what type of physical activity do you do?", "what made it difficult for them" [21] , "what influences your physical activity?" [21] , "how physical activity is viewed within a community?" [13] and "how would you describe physical activity?" [8] . Articles addressed topics including perspectives of physical activity, what influenced participation, how it was viewed in the community, and barriers to participating in physical activity ( Table 2 ). There were four distinct themes identified although they had areas of overlap and intersection, with each theme identified across multiple articles included in the review. 
Family/Community
The connection to family and community is consistently reported as very important in Indigenous cultures [21] . Several studies found that family determines a child's level of activity and type of sport they practice [19, 20] . Children rely on their parents as a means of transportation to sport trainings and games as well as financially for gear and club fees [20] . Nelson et al. assessed Indigenous youths' perceptions of physical activity and found that family was identified to be at the forefront of their motivation in the type of sport they decide to play and how they connect with family members [19] . Two participants from difficult family backgrounds reported that they had used physical activity to gain independence and get away from home, but they did not enjoy exercise as much as the other participants [20] . Overall, children viewed their family as having a large impact to their health and wellbeing [20] .
Many factors linked to family affected Indigenous Australians' participation in physical activity. Overall, physical activity is embedded in a complex web of meaning which links family and their larger Indigenous community together. When exercise was done solely for the individual, it evoked the notion of shame [13, 16] . Individuals can feel shamed if participating in exercise done only for personal reasons, as this comes from notion that they are doing something for themselves in isolation of their family and community. However, when a person is ill, or the exercise was done to improve their health, it was considered not to evoke shame. Thus, physical activity was perceived positively as a form of secondary or tertiary prevention but viewed negatively if done as a form of primary prevention [21] . The strong social connections with family, culture and community are far more important than any personal health benefit which solitary exercise may give someone [13] . It is important to note that this notion of shame is more prominent in Indigenous females than males, particularly because the females play an important role in the family [18] .
The men interviewed in the study of Mellor et al. discussed the importance of family and physical activity [17] . Some men stated that their reasons for being healthy and physically active stemmed from people in their family and community having health problems, and that they want to be fit to avoid similar health troubles. They also indicated that there was a lack of role models that practice positive health behaviors such as exercising frequently [17] . The physical activity practices seen within a family can clearly impact each family member's attitudes and beliefs about physical activity. MacDonald and colleagues found that parents expressed the importance of their children being active and that they would benefit from having family sports and more facilities in the area [16] . The importance of family and the parents' desire for their children to be active reinforces the idea of promoting physical activity at the family level.
Culture and Environment
Culture and environment proved to be a significant theme across all studies. Information in this topic includes information that references the relationship with the land, the environment of where the physical activity is performed and how that environment impacted participant attitudes about the activity. Indigenous cultures within Australia place a large emphasis on connection to and appreciation of the land. Prior to colonization, Indigenous Australians incorporated physical activity within their everyday lives [22] . The connection to the land holds great importance to individuals living in the rural and remote areas of Australia [13] .
In the study conducted in remote areas of Australia, Thompson et al. found a strong connection between physical activity and the land [8] . Indigenous people tended to associate physical activity most closely with "work" and "walkabout". The specific purpose of this type of physical activity related to the consumption and distribution of natural and cultural resources including the acquisition of food, fire wood, and other essential resources they utilize [8] . Mellor and colleagues reported similar results with participants feeling that going bush was not only a form of physical activity they enjoyed, but one which benefited their mental and social health. They also felt that more Indigenous specific sporting facilities and activities would encourage participation [17] .
Specifically, participants expressed different cultural preferences for the way physical activity was organized and where and when it occurred [8, 18] . Thompson et al. and Stronach and colleagues noted how the type of activity as well as the time and place it occurred strongly influenced Indigenous peoples' participation in physical activity. For example, many participants preferred to go swimming in their local billabong rather than in local government funded swimming pools. It was more comfortable for them to do things their way in the bush rather than the European way. Overall, there was strong evidence around idea that people are more active and comfortable in their own cultural spaces. It is important to note that the physical activity carried out in the bush is different to that carried out within the community [8] . These findings suggest that rural Indigenous Australians consider exercise as an activity performed within their own environment which in turn connects them with their culture and community.
In their study, Thompson and colleagues also reported there was strong evidence of success in promoting physical activity that has a physical connection with their natural environment. Natural and cultural resource management and associated activities which occur "on country" were identified as preferred Indigenous health promoting activities. Both male and female participants spoke of the bush as a "healthy place". The activities conducted "on country" were viewed as educational opportunities to facilitate the transfer of knowledge to younger generations [8] . Living in an urban environment may result in a less active lifestyle as opposed to those who lived in rural and remote areas where individuals worked on the land and engaged with their cultural background [8] .
According to Thompson and co-authors, the environment is considered a large barrier for physical activity in urban settings. There was evidence of a decline in physical activity among Indigenous participants who moved from a rural or remote area into an urban setting [8] . Hunt et al. found that the social environment placed a constriction on physical activity as many participants felt they would be judged for participating in exercise in the public or walking down the street [21] . Female participants in particular expressed notions of security worries and not feeling safe when exercising in public. The theme of a "safe place" was also identified in the study of Nelson and colleagues, where participants aged 11-13 years spoke of wanting "safe places" that encouraged connections with family, friends and community to increase their activity levels [20] . Therefore, Indigenous Australians place a big emphasis on their physical and social environment when it comes to physical activity.
Sport
Sport was another common theme which emerged from most studies. Data on the impact of sport participation as a form of physical activity on individuals' lives, interpersonal relationships, and the impact sport has on attitudes toward physical activity were all discussed. Sport was a favored form of physical activity for many young people as it involved competition and being a part of a team. Winning tended to provide a form of motivation for younger Indigenous individuals as they perceived it as getting a reward for doing sport. There was also evidence of the positive impact in the strong sense of collective identity and pride that is experienced when part of a team [19] . Being a part of individual and team sports is an important part of Indigenous people's lives [13] .
According to Stronach and colleagues, participating in sport keeps people connected to family and community. Whether it is assisting family members in sport or parents serving as role models to their children, social bonds formed through sport are essential in building positive relationships [17, 18] . Nelson et al. reported that many sporting and recreational activities were also addressed within the context of family, community, and culture [19] . Particularly with participation in team sports, family tended to have a strong influence on the type of sport individuals played as well as reinforcing ties that bind individuals to their communities. Sport such as backyard cricket, football, and rugby were often played when visiting or meeting family [21] . This reinforces the theme of sport and physical activity being a positive occurrence when undertaken within the context of family and wider community.
Adults in Mellor and colleagues study reported that there should be a larger variety of sports shown to kids [17] . There are many ways to be physically active and participating in a variety of sports was seen to spark their interest and promote an active lifestyle [17] , and can also open doors for the child's future. Expanding their skill sets in sport will help set them up for success [18] . The theme of sport as a saviour or future for many young people was identified in the Nelson et al. study [19] . Many young Indigenous Australians aspire to be elite athletes, not only for financial gain but also for the love of the activity [23] . When involved with sport at a high level, many young people in this study also felt there was a responsibility to provide a role model for other Indigenous youths. They viewed their Indigenous background as "black magic" and that it improved their athleticism. Being involved in sport also tended to keep young people active and reduced boredom [19] . Nelson and colleagues also found that when kids played sports, it caused them to think about other aspects of their health [24] . Sport was also a good way to foster a child's confidence and knowledge of their health and physical activity.
This theme in particular was largely dominated by males who viewed sport as a main form of physical activity. Males also tended to focus more on competitive contact sports such as football, rugby, and boxing [21] . Women reported taking on an administrative role with sporting events in the community rather that participating in the events [16] . Parents expressed the need for there to be more sport clinics for girls and scholarships for Indigenous women to encourage their participation [18] .
A lack of resources was also addressed in Hunt et al. Participants discussed perceived affordability of some physical activity programs as well as a lack of sustainability of many physical activity health promotion programs that target this population. Many participants desired an ongoing sporting team or club that would continue and not be short lived [21] .
Gender
According to many of the studies, gender played a key role in defining Indigenous Australians' attitudes and beliefs regarding physical activity with various motivations and attitudes toward physical activity separated from the male and female perspective. For males, physical activity was very sport dominated. When asked what they believed was physical activity, they stated that it was, "any type of physical activity that gets the heart rate up . . . fitness . . . weights . . . and/or sport" [21] . Many men also felt that being an Indigenous male increased their health risks, thus giving them incentive to be more physically active [17] .
In Indigenous culture, the females have a large responsibility to family. When asked about their views on physical activity, they stated, "household chores, laundry, not necessarily sport but mainly anything physical" [21] . According to Stronach et al., Indigenous women have lower rates of participation in sport compared to non-Indigenous women. In fact, many women find it hard to choose physical activity because they feel shame and guilt around being involved in activities which only benefit the individual rather than the family or community [18] . Similarly, MacDonald and colleagues found that many women felt that they are not able to play sport because the men do not approve or because the men are already busy with sport and someone needs to take care of the children [16] .
A person's gender also influenced participation on physical activity, with differing barriers reported by men and women [21] . Young Indigenous women frequently described feelings of shame or embarrassment when being physically active [14] . For males, a commonly occurring barrier was ongoing injury, disability, or illness which constrained them from participating in physical activity [21] . Men also stated that their experience with racism in sport had prevented them from playing [17] .
Discussion
This review adds to the qualitative research on the complex perspectives of Indigenous Australians regarding physical activity. It is important to capture the views and knowledge of the population before implementing programs. Factors that define a culture also contribute to various health behaviors such as roles in a family, community responsibility, and an individuals' values and priorities [21] . As identified in this review, Indigenous culture impacts on physical activity [8, 13] with history and connection to the land, gender roles, and access to facilities in rural and urban environments all contributing to the types of activities that Indigenous Australians prefer [17, 20, 21] . The setting and environment of the physical activity was an important factor influencing Indigenous Australians' willingness to participate. There were differences to modern Western practices of individualized physical activity which should be considered when developing exercise promotion programs that are culturally relevant.
The results highlight the differences in perspectives according to gender. Indigenous females have lower rates of participation in sport and physical activity and after gathering their perspectives, programs can be adjusted to alleviate perceived barriers [25] . Females do not feel that they have similar freedoms to partake in physical activity as men. Their responsibility to the family, home, and the concept of shame limits their participation [16] . Shame is a concept in Indigenous culture where one feels singled out from the group, positively or negatively, and thus loses the trust and security gained from the group [26] . Although shame is experienced by all genders, shame proves to be one of the largest hindrances to young women actively participating in physical activity [14] and hence this issue should be addressed when targeting this population.
Sport is viewed as a form of physical activity that touches every age and gender. It is an outlet for success and can create valuable Indigenous role models in families and communities. Many participants in the studies reported believed that being Indigenous improves their athletic ability, and it is already a major aspect of Indigenous men's life [19] . Young women were identified as a population which requires specific attention when developing sporting programs. With their feelings of shame and lack of confidence, there is a desire to implement more sport clinics for young women and also to create scholarships targeting Indigenous women to encourage their participation [18] .
According to the Australian Bureau of Statistics, Indigenous men had a 15% higher participation rate in physical activities than Indigenous women. With age, participation decreased in both genders [27] . Many older participants in the included studies revealed that they are not as active as they were in their youth, and there are limited healthy older role models for children [17, 18] . This raises the question of what helps maintain physical activity in Indigenous Australians throughout their lifetime. There is a desire for family-oriented physical activity and sport because it can positively bring the family and community together [19] and the younger population can inspire and motivate older Indigenous individuals. To ensure appropriateness, interventions targeting this population group should take these preferences into consideration.
The environment plays a large role in the barriers of participation and should be addressed when developing a program. The expense of clubs and programs is an issue for some. In rural areas, individuals stated that the climate, lack of equipment, and the lack of sustainable programs also makes it difficult to be physically active [14] . Many also stated that the transition from rural areas to the city impacts on their physical activity levels because that connection with the land is lost [17] . Only one of the included studies was performed in a remote area, two were undertaken in rural and urban settings, and four solely explored views in urban areas, yet the differences in perspectives were not identifiably different. The preferences for types of activities was similar, with a consistent appreciation for the natural land [8] . The land is important to the Indigenous culture and the existing literature emphasizes the success of ranger programs and land care as physical activity promotion [22] .
Despite the high quality of the included studies, limitations exist for this review. Many studies did not list the specific questions that were asked in collecting their qualitative data. The common themes may have come about based on the type of questions that were asked, rather than arising from open-ended exploration of attitudes and beliefs. However, studies addressed cultural sensitivity in their methods, with only one study not using an Indigenous researcher and all acknowledged the potential for bias [19] . Physical activity is a broad concept and means different things to different people, with definitions often more physiological in that they refer to any bodily movement provided by skeletal muscle that requires energy expenditure [28] . The included articles did not define what they deemed as physical activity, allowing participants to express their own definition which ranged from walking and going bush to organized or competitive sport. This makes it difficult to compare views across genders and age groups. More specific framing would be useful in future research.
Areas which have previously been identified as needing further examination are whether programs that show promising results in the short term are effective in the longer term (over five years), the effectiveness of sport promotion programs in increasing participation in sport among Indigenous children and adults, and examining what strategies are effective in promoting participation in sport by older men, and adult and older women [24] . Given that we identified relatively little literature on the views of Indigenous Australians regarding sport and the dearth of studies from rural and remote areas in particular, further research across Australia from these settings is needed. More research is required into the attitudes, perceptions, and beliefs that Indigenous Australians' have surrounding physical activity as it is unrealistic to assume that one health intervention will work the same way for the whole population. To decrease the gap in health disparities of Indigenous Australians, this review can inform the development of programs or interventions that are culturally appropriate [29] which may improve their sustainability. Increasing understanding of what physical activity means to Indigenous Australians sheds light on the need for research on these dynamic topics and the design of effective interventions [9] .
Conclusions
This review shows that there is considerable diversity in the meanings identified in studies of Indigenous Australians around meanings and perceptions surrounding physical activity. The information and themes drawn from the literature have provided answers to the question of what attitudes and beliefs Indigenous people have toward physical activity. The main themes emerging from the literature include family and community, culture and environment, and sport with gender differences and several barriers to participation also identified.
Physical activity was viewed in three ways: exercise, everyday activities, and sport [13] . Exercise was seen as a relatively disconnecting experience unless done with family and friends whereas everyday activities were a necessary part of Indigenous people's lives. Most people discussed moving around, being active, and being mobile to describe their everyday activities [13] . There was strong evidence for this point in many of the articles.
The Western concept of individual exercise programs would appear not to be the best approach when promoting physical activities in this population. Group, community, or family activities are all approved forms of physical activity. High importance is attached to the type of environment in which exercise is undertaken, with the natural land remaining influential in Indigenous culture. Particular barriers to participation exist for specific groups such as young women and adults revealed and should be considered in future program design.
Overall, there was a limited amount of literature on the topic with the information from the identified literature in no way representing the Indigenous population as a whole, but instead providing an indication into viewpoints of Indigenous individuals and communities. The evidence can assist with identifying future research needs for this population. Understanding the perceptions and opinions of target groups is important when implementing interventions to encourage physical activity, improve wellbeing and reduce the risk of chronic disease if efforts are to be effective and sustainable. These findings should inform future research and intervention programs aimed at addressing the physical activity levels of Indigenous Australians and may be relevant to other Indigenous populations.
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